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1. INTRODUCTION
Analysis of research data, Bauer et al. (1979), collected at the Purdue
Agronomy Farm and at the super sites have shown that crop reflectance
(e.g. greeness) profile of crop canopies is significantly affected by the
planting date, emergence date, biomass, percent soil cover, and maturity
stage. An experiment at the Purdue Agronomy Farm using 81 soybean plots with
three row spacings (15, 46, and 91 cm) showed that row width causes:
significant differences in both the red and near infrared reflectance until
100 percent ground cover was reached by the wider rows. In addition, it was
also noted by Rice et al. (1980) that plant height affected the peak values of
the reflectance greeness and that reflectance in the red and near infrared
bands correlated with the percent ground cover.
Results of experiments performed by Bauer et al. (1978) on spring wheat at the
Williston, North Dakota Agriculture Experiment Station during the summer of
1977 have shown that the planting date is the primary factor affecting
spectral response from the early stages of plant development to the flowering
stage of maturity. During the flowering to ripening stages, the soil moisture
level becomes the primary factor influencing spectral response. Although
planting date is the dominant influencing factor at the beginning of the
growth cycle and soil moisture dominates at the end, small variations in
spectral response during a particular growth stage can be attributed to
percent soil cover, leaf area index, and biomass.
During the 1979 crop year, 160 segments had ground truth inventories and peri-
odic observation data collected for the AgRISTARS project by ESCS I . These
data were collected and recorded in four categories (cards): initial inter-
view of the farm operator (A cards), periodic observations of the fields (B
cards), final interview of the farm operator (C cards), and general comments
(D cards). For this project, a subset of 143 segments in 18 states were
examined to obtain an overview of farming practices and growth aspects of
1 Economics, Statistics and Cooperative Service, U.S. Department of Agriculture.
Enumerator's Manual, 1979 Ground Data Survey.
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individual crops in specific states. Plots were made for planting date,
emergence date, seeding rate, row width, plant height, ground cover, and growth
stage. The main crops being studied were barley, corn, cotton, durum wheat,
rice, sorghum, soybeans, and spring wheat. This information was compiled so
that the AgRISTARS analyst can better understand different agronomic practices
an a function of crop and state.
The planting date, emergence date, seeding rate, an( row width information has
been plotted in histograms and may be found in appendices A and B. Using these
histograms it is possible for the analyst to develop a better understanding of•
the crop development cycles and the— variability within a state. For example,
soybean fields which have very narrow row widths (8 inches) will exhibit higher
reflectance at the same cropstage than will more usual (32 inch) widths
utilized in the corn belt (Figure A). The plant height, percent ground cover,
and crop growth stage information are displayed as a function of the day of the
year in the plots found in appendices C, D, and E. These plots may be used in
the same manner as the histograms, and the crop growth stage plot may prove
especially useful in conjunction with other information presented.
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Figure A.- Effect of row width on soybean canopy reflectance as a
function of measurement date.
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2. RESULTS
Summary plots of planting date and row width for corn and soybeans were
compiled for groups of states so that general cropping practices can easily be
distinguished and detailed studies of their spectral implications can
commence.
2.1 SOYBEANS
Planting date histograms for soybeans in Georgia, South Carolina, and North
Carolina (figure 1) and for Iowa, Illinois, and Indiana (figure 2) appear
somewhat normally distributed whereas the histograms for Mississippi,
Louisiana, Texas, and Arkansas (figure 3) appears to be bimodal. The cause is
not known at this time, but is suspected to be due to meteorological events.
Further investigation will take place when the 1979 weather vector data base
is prepared for these segments. The row width for the Southeast U.S.
(figure 4) has a mode near 37 inches, whereas the corn belt (figure 5) has
about an equal amount at 37 and 30 inches and about 5 percent drilled at
9 inches and a few broadcast. The gulf coast (figure 6) shows about 23
percent with 7 inch and more narrow rows. These differences will undoubtedly
affect signature responses of individual soybean fields.
2.2 CORN
Corn in the Southeast U.S. (figure 7) has 	 wide distribution of planting
dates (day 075 to 104) whereas the corn belt has a much more narrow distribu-
tion (figure 8). Row widths of 37 inches are predominant in the Southeast
U.S. (figure 9) and are at 30 inches and 38 inches in the corn belt (figure
10). This will make the early spectral development different between these
regional areas.
2.3 SMALL GRAINS
In the Northern Great Plains the planting date for barley appears to he
bimodal (figure 11). The first mode is coincident with spring wheat at
day 142 (figure 12) whereas the second mode is coincident with durum wheat at
3
day 158 (figure 13). This may cause some confusion between barley and the
other two crops early in the season, but could allow some discrimination
between spring wheat and durum wheat if this planting date sequence is
normally followed by the farmers.
In table 1, the results of an ESCS study of row spacings for soybeans for
1977, 1978, and 1979 are presented, and the results of this study for the
corresponding states for 1979 are presented in table 2. In general, the
results from this study follow the trends of the ESCS results. This report
includes soybean row width information for several important AgRISTARS regions
(e.g. Georgia, North Carolin g , and Louisiana) not included in the ESCS study.
The ESCS field sampling included more fields and the fields were more indepen-
dent whereas in this project a fewer number of fields had data collected and
these fields were concentrated in a few segment areas thus causing more poten-
tial sample error. The ESCS data shows from 1977 to 1979 that the trend is
toward narrower row widths, yet there is not a drastic change.
3. A MOWLEDGEMENTS
The authors wish to thank Dr. GaUtum dahwar for the assistance given in the
use of the fortran plotting routines which he authored.
4
TABLE 1
MEASURED RO:! SPACING OF •,OY^,ERNS: PERCENTAGES DISTRIBUTION AND
AYEMGf.. WI H FOR SLIC(.TED STATES, 1977-79 1/
STATE NUMBER ROW WIDTH GPOU:'S (INCITES) AYLRACc
AND
-'^I11"7s'Lr- -T--_^^,__ ""FIT- (itD.ES1YEAR S t,MrI ES l.E5S 7/ 18 .5 28.5 34.5 GRE ATERr
ARK 1977 150 5.3 1.0 .3 23.3 70.1 35.5
1978 143 4.3
.3 1.0 21.3 73.1 36.3
1979 139 12.9 0 .7 23.7 62.7 36.1
ILL 1977 163 2.5 1.5 5.2 44.2 46.6 32.9
1978 166 2.4 .6 4.5 44.9 47.6 33.5
1979 164 5.2 1.2 5.5 48.5 39.6
t
31.7
1ND
.
1977 108 1.9 3.7 6.9 46.3 41.2 32.2
1978 112 5.4 2.2 5.8 42.0 44,6 31.4
1979 105 3.3
.5 6.7 47,6 41.9 32.8
IOWA 1977 155 1.0 1.5 2.3 34.2 0.0 34.7
1978 141 .7 1.1 7.8 41.1 49,3 3'.5
1979 145 .7 .7 4,1 42.6 51.1! 34.1
MINN 1977 93 5 2.7 3.8 42.5 60.5 33.4
1578 66 4.1 2.3 6.4 47.1 40.1 311.5
1979 E9 7.9 1.7 7.5 47.1 35.4 31.3
MISS 1977	 : 124 12.1 0 2.4 8.5 77,0 37.3
1978 111 14.5 .6 0 11.2 73.S 37.1
1979 124 10.1 2.8 4.0 19.8 63.3 35.4
NO :1977 139 2.9 .7 2.2 '58.5 °,5.7 34.5
1978 134 3.8 .7 3.0 45.1 47.4 33.6
1979 138 5.1 1.8 3.6 43.1
OHIO 1977 1C3 22.3 10.2 7.8 31-1.8 20.9 26.G
1975 104 22.6 7.7 8.7 41.3 15.1 26.1
1979 114 18.1 14.0 l.L ?7.7 iR.4 23.6
1/	 f?A',fU ON Rwt i`• `l".EMfN`S IN PLf,I
	 S.1 CC T'0 IG:i	 .2i i?'. Y0LI'
	
.E	 7	 1978 RFc'
2/	 b^,UAbLASI S;JYEi:.1i IN:LUUCU AS 10.0 11kI.ES AN') LE'' CU! f )(LU !. , C 11: C0''1 .1TP.TIC." 0^ AV'P.AG[ v:':1
CROP 1';tODUCTIUN, f; f jV[ 1 L1ER 1979	 8 -16	 CROP rV I0!<11: co . ,n, f ScS, ! , f ,
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TABLE 2
OYBEAN ROW WIDTH - 1979
ROW WIDTHS (INCHES)
NUMBER OF 10.0 b 10.1- 18.6- 28.6- 35.6 &
STATE SAMPLES LESS 18.5 28.5 34.5 GREATER
ARKANSAS 95 2.5 0.0 0.0 49.5 48.0
ILLINOIS 75 6.5 1.5 0.0 38.5 53.5
INDIANA 120 9.0 0.5 2.0 59.0 29.0
IOWA 150 4.0 3.0 40.0 0.0 55.0
MINNESOTA 15 0.0 33.0 0.0 60.0 7.0
ISSISSIPPI 71 8.0 1.0 1.0 56.0 33.0
OHIO 74 51.0 12.0 5.0 26.0 5.0
DISCUSSION OF APPENDICES
F	 At the beginning of each histogram the topic being displayed such as planting
date is printed. The crop type is listed next (a definition of crop codes is
located in table 2). A list of segments containing the crop of interest for
the particular state follows. The rest of the information directly concerns
the histograms. The step size is the range of data values which are combined
into each of the ten groups. The centerpoint value is printed to the left of
each of the ten bands, and the range extends one half of a step size on either
side of it. The centerpoint values are displayed in exponential notation.
For example, 1.293E+02 is 1.293 x 10 2 or 129.3. Also, the number of observa-
tions listed is the total number of fields for which data are being histo-
grammed. Along the first and last lines of the histogram, the percer,tages are
listed. The length of a bar can thus be read as a percentage of fields in the
given range. Finally, the last two lines list the centerpoint of each group
followed by the actual number of fields which are in that group. It should
also be noted that the histograms are not comulative.
The three plots in appendices C, D, and E show plant height, percent ground
cover, and crop growth stage respectively as a function of the day of the
year. The day of the year is plotted along the x-axis and is divided by one
hundred. The plant height is given in inches, the ground cover in percentage,
and crop growth stage is on a scale of 1 to 7 with 1 signifying that the crop
has been planted and 7 meaning that it is harvested. The plots give the num-
ber of fields which are at a certain growth value on a given day of the year.
These numbers must be single digit numerals. Therefore, alphabetic characters
and symbols are assigned to numbers greater than 9 (see table 4). Also, there
are exactly ten columns between each of the values along the x-axis, and the
total number of points received for plotting is printed in the upper left-hand
corner under MPOINT.
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TABLE 3
CROP CODES
CROP TYPE
BARLEY
CORN
COTTON
DURUM WHEAT
RICE
SORGHUM
SOYBEAN
SPRING WHEAT
CODE
BR
CR
CT
DW
RI
SR
SO
SW
8
TABLE 4
SYMBOL CODING FOR PLOTS
SYMBOL	 NUMERICAL VALUE
1	 1
2	 2
3	 3
4	 4
5	 5
6	 6
7	 7
8	 8
9	 9
0	 10
A	 11
B	 12
C	 13
D	 14
E	 15
F	 16
G	 17
H	 18
I	 i9
J	 20
K	 21
L	 22
M	 23
N	 24
0	 25
P	 26
Q	 27
R	 28
S	 29
T	 30
U	 31
V	 32
W	 33
X	 34
Y	 35
Z	 36
+	 9	 37	 or greater
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